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XV U A Letter from Mn Turbevll Needham^ 
to the Preside n t 5 concerning certain 
chalky tuhukm Concretions^ called Malm : 
With fome Micxoko^ic^l Ohfern)ations on the 
Farina of the Red Lily^ and of Worms dif- 
covered in Smiitcy Corn. 

SIR, 

Rea Dec, 2t. 'nr^Hough you defircd me, when I had 
^^^^* JL the Satisfadion of waiting upon 

you at London fomc Weeks ago, to commit to Wri- 
ting the Obfervations I had made upon that chalky, 
alkalizate Subftance, which they liere apply to Manure, 
and call Malm i yet I purpofely deferred complying 
with my Engagement, till a Review of fome Parti- 
culars, which 1 had before obferved but {lightly, as 
well as fome additional Remarks, wiiich I have fince 
made, fliould enable me to give in a more fatisfadory 
Account, than I could engage to do at that time — -, 
This Bed of Malm lies in a Valley, at the Foot of a 
long Ridge of chalky Downs; extends from Win-' 
€hefieTy where it begins, as I have been informed, 
almoft due South, about Four meafured Miles 5 the 
Breadth not above a Quarter of a Mile 5 and Depth, 
at a mean Computation, about Five Foot. Itisufed 
in Manure for the fame Purpofcs as Chalk Is, but an- 
fwers the Intent much better. It rifes up in one con- 
tinued Bed, almoft to the Surface 1 where a thin Layer 
af common Earth but juft hides it in all Places, v^herc 
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continual Cultivation has not fuperindaccd a new 
Soil. Horfetail, and a Species of Wild Trefoil, 
grows out of it very plcuiifully, cfpecially the firft, 
which fink their fibrous Roots to a confiderable 
Depth in it : The whole Bed confills of feparate de- 
tached Pieces, in the Nature of thofc which you have 
by you, and of levcral Dimenlioos, as thofc are, 
moilly long and tubular i fome few round, with a 
fmall Cavity in the Centre, others quite flat, and 
Ibme, as it were, excavated on one Side, as if the 
chalky Lamins had extended themfclves round a Piece 
of Bark 5 but ail of them hollowed v^irhin, agreeable 
to their exterior Shape, except very few. 1 believe 
it may be aflcrted, with fome Confidence, that this 
Valley formerly was over-run wuh Wood, if not 
wholly, at leaft for fome confiderable Length and 
Breadth : Wild Boars Tusks, which are known by 
their Lengthy Stags-horns, and a Flint-knife, which 
have been found buried to fome Depth, in the Malm, 
feem to evince as much. That Trees of confiderable 
Dimenfions have grown in ir, is very evident 5 for, 
in a Drain, which they have lately made to convey the 
Water from the main River to the adjacent Meadows, 
Trees of a vaft Size may be feen, at Two or Three 
Feet Depth, in no fmall Number, retaining both Shape 
and Subftance in fome meafure, though much decayed, 
and not fo comparand folid in thofe Parts, which have 
been expofed to the Watery thefe lie out of the Verge 
of this Bed of Malm, and are notconfequently afFeftcd 
by it. Now I am much inclined to think, that 
thefe Trees, together with the reft of the W^ood, 
might, by Age, and fome Accident combining with it, 
have fallen > the upperjnoft might have fcrved to bury 
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ciiC reft, and prefcrvc them from a more Immediate 
Decay, by cutting off their Communication with the 
exterior Air. Rains, in Procefsof Time, muft have 
wadicd off from the adjacent Hills to fomc certain 
Dillance, and dcpolltcd in the neighbouring Val- 
ley, but mixt with other heterogeneous Subftances, 
as decayed Wood, Earth, &c. a Quantity of chalky 
Particles, fufficicnt to involve, by a continual Ad- 
dition of new Lamm^y KootSy Trunks, Branches, 
Twigs, and the broken Extremities of Twigs $ and 
tending continually to formMaffes refemblingthc flip- 
pofed Particulars. I don t now imagine, tho' I once 
thought fo, that thefe chalky Particles have penetrated 
the Wood itfeif, and converted it into its own Sub- 
fiance, in the Nature of ordinary Petrification, except 
hcrc-and-thcre fome few particular Pieces; but I rather 
fuppofe, that the Pieces of Wood have been invefted 
conrinually by additional L^;;?^/>^^ 5 that the ^i:{k La- 
min£ muft have adapted itfeif to, and affumed the ex- 
terior Shape, whether fmooth or knotty, of the in- 
clofed Wood 5 that the others have proceeded accord- 
ingly ; that the Extremities have gradually rounded 
themfelves; and that in the Interim, till they were 
wholly clofed, the included Wood has been infenfi- 
bly attenuated by the paffing Moifture, and, Particle 
by Particle, either intirely, or in Part only, wafted 
away. And, though it maybe objeded againft this 
Suppofition, that fome Pieces are intirely folid, as 
one of thofe two large Pieces is which you have by 
you, and has the Refemblance of White-thorn ; yet 
thefe are but rarely found, and may very well be fup- 
pofed to have been a Species of Wood of a more 
folid and durable Contextures which might confe- 
5 quently 



qucntly withftand any coafiderablc Attenuation by 
Water, long enough to permit the chalky Particles to 
penetrate, fix, and convert it into its own Subftance.; 
\^4iilc other Woods, lefs tenacious, infenfibly wafte^ 
and are carried off by the infinuating Liquid, toge- 
ther with the chalky Particles, which they not only 
could not arreft, but prevented efFcftually, by a Blend- 
ing and Interpofition of their own Parts, from adhering 
to each other. — -The Reafons, why I apprehend the 
Procefs of the Whole to have been in the manner 
defcribed above, and anfwerable to my Supposition, 
are, firft, the clofe Vicinity, I may almoft.fay, Contad 
of the chalky Hills, upon which this Bed of Malm 
attends throughout the whole Line, and no farther* 
Secondly, That this Malm is an Alkalizate Body, in 
a Degree fomething inferior to Chalk, as I found 
upon a Trial, foave time ago, by putting equal 
Portions of each into equal Qiiantitics of double- 
diftilled Vinegar, and mcafuting the Height of the 
Permentation in a long cyUndrical Glafs. Thirdly, 
The Reafons, which I gave above, for fuppofmg that 
this Valley formerly has been over-run with Wood. 
Fourthly, TheDifpofal of the feveral detached Pieces 
of Malm, which lie in all manner of Diredions, 
Pifthly, The Reicmblance which they bear to Roots, 
Trunks, Branches, Twigs, ^c. Sixthly, Some addi- 
tional Obfervatibns, w^hich I have made fince my Re- 
turn from Z^^^^;^ 5 and thofe, I think, are almoft decifive. 
In the Hollow of fome of the oblong tubular Pieces, 
which w^ere clofed at both End^, upon breaking them 
open, I found the Remains of the included Wood 
attenuated to a mere Thread, which, though extremely 
tender, I could plainly difcover to be Wood, both by 
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its exterior Appearance, as well as by rubbing in my 
Hand, in order to try if it would colour it, as decayed 
Wood, that has imbibed Moiftarc, will do. Within 
the Lamin£ oi fcveral, 1 found a fair Impreilion of 
Leaves, in no fmall Number, and with little Trouble : 
The Leaves I knew not, as not being very familiar in 
the Vegetable World, though they appeared to me 
much to reicmble Whire-thorn-leaves in their Shape, 
differing in this alone, that the Impreflion of the fore 
Part of the Leaf had many fmall indented Cavities,. 
equal in Size to a Pin's Point, which had been formed 
by fmall Protuberances in the Leaf itfelf. Some 
Pieces I found quite flat, as if the chalky Lamina 
had involved a Chip, and the Cavity confcquentJy 
went off infenfibly lefs towards each Extremity. 
Others I found, whofe Cavities at the Extremities 
were irregularly fhaped, agreeable to the j%ged Ends 
of broken Sticks. Some, in fine, 1 found excavated 
oil oiie Side, and convex on the other, as if the 
Lamina had furrounded a Piece of Bark. Thefe are 
the chief Obfcrvations which I have hitherto made, 
and which, I hope, arefufficient either to fix the Point 
where I have placed ir, or to enable you to draw better 
Confequences j a Communication of v^hich, at your 
Leifure, would pleafe me much more than my own 
Suppofition does, and inhance my paft Obligations, 
I cannot fay, that I am fo thoroughly fatisfied with 
what I have advanced, as to judge it unqueftion- 
ablej though I am fenfible, that the finding of 
feveral Mafles of Malm, the Strufture of which 
is not reducible to, nor explicable by, this Scheme, 
is no Objedion to it 5 becaufe, as every one knows 
the Tendency which chalky Particles have to difpofe 
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themfelves in Lamm£ y fo thefe Lamina may Involve 
Bodies of diflxrcnt Kinds, as Parts of the fibrous Roots 
of Weeds, fmall Seeds, or the like 5 may aflume their 
Shapes, increafe continually in Bulk, and infcnfibly 
raife the Height of the Bed, where they are firft 
formed. Perhaps an Examination of tiiofc Pieces of 
Malm^ which you have by you, may enable you to 
form a better Judgment of the Whole. 

I beg Leave to add a few Particulars relating 
to feme microfcopical Difcoveries I have lately 
made. Upon viewing an Infufion of the Farina Fob- 
cundans of the Lilium rubrum flore rejiexo in com- 
mon Water, I thought I perceived fome Alteration 
in feveral of thefe minute Bodies, as if the outward 
Shell or Husk had, at a fmall lateral Orifice, fhed a 
long Train of Globules adhering to each other, and 
enveloped in a filmy Subftance, I, immediately upon 
this, applied fome frefh -F^r/>^^, adapted my Micro- 
fcope before- hand, with the Tip of my Brufh dropped 
a fmall Globule of Water upon the Objed:, and in a 
few Seconds, I plainly perceived a Rope of exceeding 
fmall Globules to be ejaculated with fome Force 
from within, and contorting itfelf from one Side to 
the other, throughout the whole Line, during the 
time of Adion, which does not laft above a Second 
or Two, and is to be expeftcd from a few only of 
tl>efe farinaceous Globules. Thefe emitted Particles 
are very different from the fmall Globules of Oil, 
with which the Farina of the Lilly abounds 5 for 
thefe diffufe themfelves equally on all Sides, while 
thofe, on the contrary, gooff in one continued Train, 
like the ejetted Pulp of a roafting Apple , and are 
involved in a filmy Subftance, as the Eggs of fome 
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aquatic Infc£l:$ arc. I have fincc chofen the Farinas 
of a Pompion to repeat this Experiment upon, which 
is not of an oily Nature 5 and, upon account of its 
Size, may be conveniently obferved with the Second 
Magnifier, where I have the Advantage of a larger 
Field. I viewed fome few of thcfe alfo out of the 
many farinaceous Globules, which were within the 
Area of my Microfcope, with the fame Succefs, and yet 
greater Pleafure : Fori could plainly perceive, during 
the time of Adion, by Two or Three lucid Specks 
in the Centre of the Globule, which continually fliifted 
their Places, an inteftine Commotion within the fari- 
naceous Corpufcic, and a ftronger Ejaculation of 
the emitted Particles. Mr. Chambers fays in his 
Diftionary, that no Alteration has been obferved 
upon the Infufion of the Farina in Water: But 
this, I apprehend, is owing to the Obferver's not be- 
ing ready with his Microfcope, and prefent at the 
time of Adion, which is almoft inftantaneous 5 and,, 
as the Orifice at which thefe Particles emerge, is but 
fmall, it produces no very fenfible Alteration in the 
Globule itfelf. 

Upon opening lately the fmall black Grains of 
fmutty Wheat, which they here diftinguilh from, 
blighted Corn, the latter affording nothing but a 
black Duft, into which the whole Subftance of the 
Ear is converted 5 I perceived a foft white fibrous 
Subftance, a fmall Portion of which I placed upon 
my Objed-plate : It feemed to confift wholly of 
longitudinal Fibres bundled together 5 and you will 
be furprifed, perhaps, that I fliould fay, without 
any the leaft Sign of Life or Motion. I dropped. 
SI Globule of Water upon it, in order to try if 

thij 



[ 641 ] 

the Parts, when feparatcd, might be viewed more 
conveniently 5 when, to my great Surprize, thefe ima- 
ginary Fibres, as it were, inftantly feparated from each 
otlier, took Life, moved irregularly, not with a pro- 
greflive, but twifting Motion s and continued fo to 
do for the Space of Nine or Ten Hours, when I 
threw them away. I am fatisfied they are a Species 
of aquatic Animals, and may be denominated Worms, 
Eels, or Serpents, which they much refemble. This, 
if confidered, will appear to be fomething very fin- 
gular : But I have fince repeated the Experiment feveral 
times, with the fame Succefs, and gratified others 
with a Sight of it. 1 hope thefe few Difcoveries will 
prove as agreeable to you, as they were to him, who 
begs Leave to fubfcribe himfelf, 

S IJlr 

Tour moji obedient 
Twiford, Aug. ii. 1745, humble Servant^ 

Turbervill Needham. 



JE RRATA. 

In N^ 4^8. p. 374. 1. 22. for mr ever xcsidiut: And ib. h 23, 
for even read ever, 
N^ 470. p. 551. under the Crown^ for E. L. read E L. 



N.B. Ac the End of N^ 465. after p. 188. Two Leaves were 
cancelled; and therefore W 466. begins at Page 193. 
and not with 189. 

N, B. The fpare Thks to W 446. and to N^ 467. nfiay be 
cancelltd. 
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